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XOS/ULTIMON! is subjeot to Copyright (c)1985, the Copyright 
is 1 ieeenced to COMPUTER SUPPORT (UK) LIMITED. Copying of 
XOS/ULTIMON! in whole or part for any perpose without the 
prior written permission of COMPUTER SUPPORT (UK) LIMITED 
will be considered a breaoh of the Copyright laws of the 
United Kingdoin, for whioh the offender will be liable for 
prosecution and a fine of £1000. 

COMPUTER SUPPORT (UK) LIMITED will definately proeecute any 
Person(s) found to be piratirig t-heir Products, COMPUTER 
SUPPORT (UK) LIMITED will also sue the above menbioned for 
loss of sales and earnings. 

If you know of anyone piraldng our Products call us. 
Remember copying of sofbware/hardware for any perpose other 
than personal baokup niakes yoü no less than a common thief, 
it also sees an end t<? further development of exiting 
Products for the mach ine in question. 

Each ULTIMON! chip has a unique serial number, we oan 
therefore pinpionb the source of any piracy. 
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PREFACE 


400 and 800 ULTIMON! users should ignore any reference to 
XOS as the Operabing System remains the same as befere. 


TRADEMARKS 


Credit is herby given to the various trademarks that have 
been refered to throughout this tnanual. 

ATARI, 400, 800, XL and XE are all trademarks of Atari 

Corporation. 

OSS, MAC/65, ACTION, BASIC XE and BASIC XL are all 
trademarks of OSS Ino. 

UTIM0N! is a trademark of Computer Support (l)K) Limited. 
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HO.W_.TO .. RUN„!JLT.1 MON.! 


The are several ways to enter ULT]MON!, the following will 
discribe them. 

1) WhiIst a program is running, [SHIFT]+[CONTROL]+[TAB], 
this method works in most eases depending on what the 
program is doing to the Interrupts. 

2) After Warmstart, hold [SHIFT]+[CONTROL]+[TAB1 and press 
[RESET]. 

3) Hold [SHIFT] -f[CONTROL] »[TAB] during powerup. 

4) From BASIC command line, type BYE then hit [RETURN], 
this was used to run the seif test program on the XL and XE 
(memo pad on 400 and 800) 

5) From a BASIC program with X=USR(59300) (400/800 
X=USR(49163). 

6 ) From machine code, JMP $C00C or .IMP BI.KBDV ($E471). 

XL/XE USERS NOTE. During powerup, if there is no drive 1 
present and cassette boot or basie has not been enabled the 
System will default to ULTIM0N! 
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SCREEN.TABBING 


A new and exiting feature has now been added to ULT1M0N!, 
the ability to TAB between screens. After interrupting a 
program on the fly you may press [TAB] to toggle between 
the ULTIMON! screen and the program soreeti, on first 
impressions you’11 proberly thirik the program is running 
again, it’s not, only the screen display and vectored 
Interrupts are, you can still eommand ULTJMON! without 
tabbing baek to the UI.T1M0N! screen. Just type the eommand 
and the ULT1M0N! screen will äppear but only until you 
press the [RETURN] for that eommand. Using this feature 
you may also cause a screen dump of any GRAPHICS MODE 0 
screen by entering ULTIMON!, then press [TAB], now hold 
[CONTROL] whiIst pressing [P] (ULTIMON! screen dump). 

There is one differenoe between the XL and the XE versions 
of ULTIMON! and this affeots screen ’tabbing’. The XL 
Version uses the highest available RAM for it’s screen 
display which can be either TBC40, $9C40 or $7C40 depending 
on what cartridge, (if any) is fitted, the display list 
occupys the bytes Just below, therefore when you enter 
ULTIMON! its scr een will draw there, if the program that 
you have stopped has it’s screen there the ULTIMON! screen 
will over write it hence a screen tab will Just display 
garbage or nothing. The XE Version does not have these 
Problems as it draws it screen Ln the highest block of the 
banked 64K, therefore stopping a program on an XE with XE 
ULTIMON! will not cl ear any part of the program at all. 

XL OWNERS NOTE. We will be marketing an extra 256K battery 
backed ramdisk that will make your XL fully compatable with 
the XE you can therefore apply for an update XE ULTIMON! 
for the cost of £6.00, Just return your ohip along with the 
money. 

Note. We will not accept back a ohip for update if the 
label has been removed or tampered with. If any chip 
ret.urned to us has broken legs it shall replaced and we 
will Charge for supplying a new one. 
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COMMAND KNTRY 


ULTIMON! uses spaces as Parameter delimiters, an,y spaoe 
between nuiribers will force the nexfc nuinber to be read as a 
new perameter. Spaces are not compressed therefore 2 spaces 
or more in a command will cause a syntax error. 

There should not be any spaces after the last Parameter as 
this will also cause a syntax error. 

The command line is only 32 character spaces long, it will 
go no further. 

All the in put and output of UI,TIMON! is in hexadecimal 
notation. 

[RETURN] repeats the last command. 


i 
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COMMAND_DESCRIPT IONS 


Throughout the deseriptions of oomniands there is a 'Syntax’ 
line and an ’Example’ line followeii by a discription of 
what the command does. 

On the 'Syntax' line 1 have used the underline symbol as a 
’space’. 
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COMMAND DESCRIPTIONS 


A - Alter Memory LocationCnnhenhg 

Syntax: A__< START >_<BYTE> [ <BYTE>1. . . 

Example: A 84FE 56 78 FF 00LRETURN] 

The A command alters the oonbents of a memory looation or a 
consecutive sequenee of memory locations beginning at 
START, the niaximum number of consecutive bybes on one 
command line is 9. 

To use this command, first find the address where the 
alterati.on is to take place then type A then a space then 
the byte you would like to störe there, followed by either 
a return or a sequenee of space then byte (up to 9) and 
finally a return. 


B - Breakpi on t S et 

Syntax: B <ADI)R> < REG > 

Example B 3E80 2tRETURN] 

The B command allows the user to preset upto 6 breakpionts 
throughtout bhe code, To remove a breakpiont just enter 
zero as the address, followed by bhe breakpiont register 
number. 

Note. All breakpoints should be cleared manually before 
leaving ULTIMON!, through the JP, J, GP, G, QD, QC or QR 
commands. 


C . .. - Compare two Blocks of Memory 

Syntax: C„<FR.0M>._<T0>_<START> 

Example: C 2000 4FFF 5000[RETURN] 

The C command will compare one block of memory against 
another and then reporb bhe start of where any differences 
have accured. 

To use this command, first establish the two blocks of 
memory that you wish compare then type C followed by a 
space now the starhing address of block 1 then another 
space now the end address of the block 1 then another space 
and finally the starb address of block 2 now return, the 
end address of block 2 is taken care of automatically. 

If the compared blocks wert? the same then ULTIMON! will 
come back unohanged, if bhere were differences then the 
'Display Memory’ pari, of the sereen will split down and 
display the two blocks (block 1 ab the top), starting at 
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COMMAND.DESCRIPTIONS 


where the differences were. 


D - D isassemble Memory 

Syntax: D_<ADDR> 

Example: I) 9FAELRETURN] 

Immediate Key: [ = ] At any time will inoreinent the 

disassembly by a logieal line. 

The I) eommand disassembles the menmry into Standard MOS 
Technology (designers of 6502 chip) opcodes. 

To use this eommand, establish the address that you would 
like to start disassembling from then type D followed by 
that address now a return. 

The format of eaeh disassembly line is as follows: 

ADDRESS 0PC0DE BYTES ATASCII 

ADDRESS = the address of the opcode, 0PC0DE = the 
disassembly Interpretation of this byte, BYTES r the byte 
or bytes that form this particular opcode, ATASCII = the 
ATASCII interpretati on of these bytes. 


K._zL__E_xamine .Memo.ry..0gn bents 

Syntax: E„<ADDR> 

Example: E 4000[RETURN| 

Immediate Keys, t — I at any time will increment the display 
one page at a time. 

[-] at any time will deerement the display 
one page at a time. 

The E eommand displays the contents of a 'half page’ of 
memory beginning at the address specified, at any time you 
increment or deerement the ’half page’ display by 
Pressing [—] for increment or [—] for deerement. 


At the 5th line down you will see ’Ad' (meaning address) 
this is. the start of the 'half page’ display, the 'half 
page’ display is 16 horizontal 1ines long, this is refered 
to during any display memory contents or disassembly. 

To use this eommand, first establish the starting address 
of the area you wish to examine now type E followed by a 
space then the address and return. 

The format of eaeh display line is as follows: 
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COMMAND _DESCR I PT IONS 


AAAA 00 00 00 00 00 00 00 00 12345678 

AAAA = the hexadecimal address of the first byte being 
displayed on this line, 00 = the hexadecimal cont.ents of 
succesive memory locations beginning ab looation AAAA, and 
the 12345678 = the ATASCII character Interpretation of the 
succesive memory locations. 


F - F i 11 Memorv 

Syntax: F_.<FR0M>_.<T0> <BYTE> 

Example: F 8000 8FFF 55[RETURN] 

The F comtnand will fill a block of memory. 


Consider the following example: 

F 2000 2FFF 55[RETURN] 

this will fill from 2000 through to 2FFF with 55’s. 


FM -Forma t a Diskette 

Syntax: FM 

Example: FM[RETURN] 

The FM command will format a diskette in the density that 
the drive may be selecbed to. 


G - Go at Address 

Syntax: G._<ADDR,> 

Example: G Fl1BLRETURN] 

The G command will change the program counter to the 
address specified then go to it. 


GP - Go at Frog ram ...Counter 

Syntax: GP 

Example: G[RETURN] 

The GP command will continue from where the program counter 
left off. 
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CQMMANIL DESCRI.PT IONS 


I. <X > - Basic_Interpreher . OFF/QN XL/XE ONLY 

Syntax: I<X> 

Example: I<X>[RETURN] 

The 10 commatid wi]l disable the built in BASIC Interpreter 
then move the soreen up into the now available RAM. 

The II command will move the soreen down then enable the 
BASIC Interpreter. 


4_r_ JumR _to...S.U.b.rQVife.in.e ..at.. Add res s 

Syntax: J.._<ADDR> 

Example: J F6A4fRETURN] 

The J command will push the ULTIMON! go address to the 
stack then go to the subroutine address specified. 


JP - J ump to Subroutine ..at FC 

Syntax: JP 

Example: JPTRETURN] 

The JP command will push the ULT1M0N! go address to the 
stack then go from the program neunter. 


.Ii_^.Löca t.e__a_. St ripg._of „Bytes 

Syntax: L_<START>_<END>...<BYTE> T <BYTE> ] . . . 

EXample: L, 2000 8000 20 A4 F6 A9 FF[ RETURN] 

The L command will looate a sequental string of hexadecimal 
bytes upto 8 bytes long. 

To use this command first establish the bytes that you wish 
to locate, now the address ränge then type L followed by a 
space then the starting address then the end address and 
lastly the byte or string of bytes, there must he a space 
between every byte and no spaces between the ending byte 
and the return. 


M - Move _a...Block. öf „Memory 
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COMMAND„DESCRIPTIONS 


Syntax: M_<from>_<to> _<start> 

Example: M 3000 3FFF 6000[RETURN] 

The M command will move a copy of a block of niemory 
beginning at FROM and ending at TO to START 

Consider the following example: 

M 4000 5FFF 7000[RETURN] 

this will move a copy of »die block 4000 through to 5FFF 
into 7000 through to 7FFF. 

Note, take care not to forward overlap a move, as this will 
destroy the overlapping part of your code, a backward 
overlap is okay. 


Alter Processo r Stat us R egister 

Syntax: P<byte> 

Example: P24[RETURN] 

The P command will ehange the oontents of the ULTIM0N! 
proccessor status register shaddow (this will be placcd 
into the real proccessor status register on a ’execute from 
program counter’. 

Note: No spaees are required. 


P - D ump Screen to th e_ Print e r 
Immediate: [CONTROL]»P 

Printer dump may be called at; an.v time without interfering 
with what you may be doing with the command line. 

Note. This rouhine can also he called from outside ULTIM0N! 


Q ~ Q uit out o f_U.LT IMONI 

Syntax: Q<X> 

Example: Q<X>[RETURN] 

The Q command will quit out from ULTIM0N! to the partieular 
media you require. 

QD - quit out to disk based media 

QC = quit out to cassete based media 

QR = quit out to cartridge (ROM) based media 
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COMMAN L>.„ DES CR I PT IONS 


Note: if CAINT, CARTAD, CASINI, DOSINI or DOSVEC oontains 
sero’s then there is likely to he a System lockup depending 
on whieh media has been seleoted. 


R - Read fr o m Dev ice 

Syntax: R <SECNO> <BUFFER> _<NOSECS> 

Example: R 1 4000 2F[RETURN] 

The R comtnand will read a Beotor or string of seclors from 
the linked disk devioe, SECNO is the starting seotor 
number, BUFFER is the starting address that the data is to 
be stored to, NOSECS is the number of seotors to be read. 


S - Si ngle Step 

Syntax: S 

Example: S[RETURN] 

The S oommand will allow the user to single step through 
the code being displayed on the disassembly page. Holding 
return will oontinually single step until you ]et go. 

Note. This oommand only Works from the disassembly page. 


S< X> - S upercartridge OFF/ON 

Syntax: S<X> 

Examp1e: S < X >[RETURN) 

The SO comtnand will disable any superoartridge that may be 
plugged in then move the screen up into the available RAM. 

The S1 oommand will move the screen down then enable the 
supercartridge that may be plugged in. 

Note. The only supereartridges in existance at the time of 
writing are MAC/65, ACTION, BASIC XE and BASIC XL. 


T - T race thrQugh ..Memory 

Syntax: T 

Example: T[RETURNJ 

The T command will allow the user to single step 
oontinually through the code being displayed on the 
disassembly page. UntiJ the user presses the [ESC] key. 
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COMMAND.. DESCRI FT IONS 


Note. This oommand only works from the disassembly pa^e. 


U - Dis pl ay Updat e M ode 

Syntax: U„<addr> 

Example: U 0000[RETURN] 

The U oommand will display the memor.y contents exactly an 
the D oommand but will then oontinue sampleing the same 
area of memory until the (.ESC] key is pressed, this is 
handy if you would like to see i.f a memory location or 
string of memory locations is being updated during vertioal 
blank interrupts. 


■W.. - Wri te .to_I)e y i oe 

Syntax: W_<SECN0>_<BUFFER> <N0SECS> 

Example: W 40 2000 R0[RETURN] 

The W oommand will wri.te a seotor or sbring of seotors from 
the linked device, SECN0 is the starting seotor number, 
BUFFER is b(ie starting address that the data is to be read 
from, N0SECS is the number of seotors to be writben. 


X - On e Byte_.Read 

Syntax: X ,<ADDR> 

Example: X D50B[RETURN] 

The X oommand is for a one byte read the address and result 
of that read is stored on the Ist and 2nd lines and is kept 
there until the next X oommand. 

Note. This oommand is me in ly of use to those eleotronios 
experbs that wish to experiment. with the address and read 
1 ines. 


Pop Stack 

Syntax: [CONTROL]+[-] 

Example: [CONTROL]4[-][RETURN] 

The oommand will remove the top bwo bytes (word) from bhe 
staok. 

Usefull for removing a return address and then using i.he 
push oommand to replaoe it with an alternative one. 

Note. no spaces required 
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COMMAND DESC R.LP TIQN S 


Push Sta ck 

Syntax: [CONTROL]+t=1 <addr> 

Exainple: [CONTROL]+ [ = ] 725C[RETURNJ 

The push stack command will push two bytes (a Word) to the 
stack, using this option you eould push a return address 
for the next RTS. 


Alt er 6502 R egi s ters 

Syntax: A<byte> X<byte> Y<byte> 

Examples: AFE[RETURN] X22[RETURN] Y5C[RETURN] 

The A,X and Y commands will ehange the contents of the 
ULTIMON! register shaddows (these will be placed into the 
real registers on the JP, ,J, GP, G, QD, QC and QC commands. 
Note, only one register can be changed per command line, no 
spaces are required. 


Link Device T yp e S elect 

Syntax: D[<I)> ][<€>] 

Example: DC[RETURNJ 

The I)D and DS commands will link the serial I/O to either 
Cassete or Disk. 128 byte or 256 byte I/O transfer oan 
also be used on Cassette. 


L ink Dev i c e Number Select 

Syntax: N[<1>][<2>][<3>](<4 > | 

Example: N2[RETURN] 

The NI, N2, N3 and N4 commands will select the linked drive 
number for disk I/O. 

Note. This will have no affect on Cassette I/O. 


Link Densi tv Select 

Syntax: :[<S>][<D>] 

Example: :D[RETURN] 
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The :D and :S commands will boggle bhe device link bo 
eibher single or double densiby (128 bybe or 256 bybe 
Transfer). 

ULTIMON! supporbs single, dual or double density disk I/O. 

Single Densiby = DS (defaulb) 

Dual Dens i by = DS (rlef au 11.) 

Double Densiby = DD 

Nobe. The firsb 3 seobors of a Double densiby disk are in 
Single Densiby. 
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A miE ON PIRACY 


Generally what happens is that the person who is the cause 
of piracy is not aware of that, in most cases this person 
gives a copy to a friend/relative on the understanding that 
it will not be passed on from there, this understanding is 
soon forgot/ten and the end resu]t. of continually passing on 
the software/hardware could be hundreds of lost sales to 
the publisher. Piracy is generally on a large scale. 

The persons that have endangered the very existance of this 
your favorite hobby are those that have spent all thier 
time craoki.ng protection then they pass the unproteoted 
pieces of Software on, oriee is enough to kill the sales of 
any program. If the ubnve mentioned persons spent their 
time writing programs and not oracking them, we would 
proberly see a better ränge of Software available today and 
at oheaper prioes, the trouble is their intelligence stops 
at the keyboard. 

Back in the days when piracy was in its infanoy there were 
dozens of new programs beooming available every week, due 
to piracy there is now proberly only 2 good programs 
appearing every month on average and these rearly pay the 
author a reasonable salary for the 3-6 months he/she may 
have worked to write it, imagine if you worked for that 
amount of time then earned only a months salary, you would 
not do it again! 

Programmers oan earn a reasonable salary if they move 
towards business Computers, but surely we do not want that 
to happen do we? 

PLEASE, BUY PROGRAMS DON’T STEA1, THEM! 
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NOTES 



ULTIMON! (e)1086 CS 





























The reference manual for 


XOS! 

A Revised Operating System 
with most entry points compatible with ATARI Rev. B 


Last Revision Date: 27/03/86 


For use on ATARI 

XL and XE Computers 
v 
1 


By John Lawson 

Copyright (c)1986 Computer Support (UK) Limited 
All Rights Reserved 
This hardware is available only from 
Computer Support (UK) Limited and Approved Dealers 



CONTENTS 


COPYRIGHT NOTICE.2 

TRADEMARKS.3 

OVERVIEW.4 

ENHANCEMENTS.5 

Powerup.5 

Forced Warmstart.. . . . 5 

Anti-Coldstart.5 

Cursor Control.5 

Character Set.6 

Faster Cassette Baud Rate.6 

Joysticks 3 & 4.6 

SYSTEM INITIALISATION.7 

Bootstrap.7 

Reset. 7 

RAM O.S. Default.7 


XOS! (c)1986 CS 


















COPYRIGHT NOTICE 


XOS! is subject to Copyright (c)1986, the Copyright is 
licenced to COMPUTER SUPPORT (UK) LIMITED. Copying of XOS! 
in whole or part for any purpose without the prior written 
permission of COMPUTER SUPPORT (UK) LIMITED will be 
considered a breach of the Copyright laws of the United 
Kingdom, for which the offender will be liable for 
prosecution and a fine of £1000. 

COMPUTER SUPPORT (UK) LIMITED will definitely prosecute any 
person(s) found to be pirating their products, COMPUTER 
SUPPORT (UK) LIMITED will also sue the above mentioned for 
loss of sales and earnings. 

If you know of anyone pirating our products call us. 
Remember copying of software/hardware for any purpose other 
than personal backup makes you no less than a common thief, 
it also sees an end to further development of exciting 
products for the machine in question. 

Each XOS! chip has a unique serial number, we can therefore 
pinpoint the source of any piracy. 
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TRADEMARKS 


Credit is hereby given to the various trademarks that have 
been referred to throughout this manual. 

ATARI, 400, 800, XL and XE are all trademarks of Atari 

Corporation. 

MAC/65, ACTION, BASIC XE and BASIC XL are all trademarks of 
OSS Inc. 

XOS! is a trademark of Computer Support (UK) Limited. 
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OVERVIEW 


XOS! is an Operating System that uses the same entry points 
and vectors as Revision ’B* Atari Operating System. 

Why do you need XOS? 

A fair amount of existing Software was designed for use on 
the old type 400/800 Atari Systems, when the new XL/XE 
series machines were designed the Operating System was 
changed mainly for the seif test, parallel port handler, 
international charäcter set and Warmstart routines, whilst 
adding these routines to the Operating System the 
programmer decided to alter the positions of the existing 
routines therefore any program that used the O.S. to 
perform some of its tasks would be jumping to the wrong 
place causing unpredictable results (usually a lockup). 

Because XOS! is based around Revision 'B’ Operating System 
most of the routines are in the same place the result is 
that the XOS! System is more compatible with existing 
Software than the XL/XE Operating System. 
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ENHANCEMENTS 


Powerup 

Düring powerup, the [OPTION] key has to be held down to 
enable the BASIC INTERPRETER (the opposite effect to that 
of a normal XL/XE Operating System). 

Düring powerup, the [SELECT] köy has to be held down to 
enable the OSS supercartridge, if there's one plugged in 
that is. Once selected pressing [RESET] will not disable 
it. 

Holding [CONTROL]+[TAB] down during powerup causes the 
System to ignore the initialisation and execution of a 
Standard cartridge, this saves you removing the cartridge 
when you do not need it. 

NOTE. Using this function will not give RAM where the 
cartridge may be. 

Holding [2] key down will boot the System from drive 2, the 
default is drive 1. 

NOTE. Single stage boot only, as all multi stage loaders 
look back to drive 1 to continue with the boot process. 


Forced Warmstart 


Pressing the [4] key whilst.holding [CONTROL] down forces 
the system to do a Warmstart regardless of the contents of 
COLDST ($0244) the result is like pressing reset. 

Note. Forced Warmstart will not re-boot a disk. 


Anti-Coldstart 


There are 3 powerup bytes in an XL/XE they normally contain 
three different numbers, when you press [RESET] the system 
examines these powerup bytes to see if they have been 
altered since powerup if they have the system will do a 
Coldstart otherwise there will be a Warmstart. 

XOS! keeps replacing these numbers on vertical blank 
interrupts therefore the system can not coldstart through 
altering these locations. 


Cursor Control 

The XOS! Cursor is considerably faster than the Standard 
Cursor, this makes editing text much quicker than normal. 
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ENHANCEMENTS 


Character Set 


The character set has been completely re-defined to allow a 
more readable display, all characters with the exception of 
the 'I' and some of the control characters are 7 pixels 
wide, rather than 6. 


Faster Cassette Baud Rate 


Cassette load/save now defaults to 820 baud. The Operating 
System automatically calculates the baud rate as a tape is 
loading, therefore any tape written by the XOS System at 
820 baud should load on other Atari’s with no Problems, 
although it will be faster. XOS will also read a normal 
600 baud tape with no Problems. 


Joysticks 3 & 4 

All the Joystick, Paddle and Trigger registers that were 
used for sockets 3 & 4 on the 400/800 are in use with XOS. 
The registers for socket 1 echos its contents'to the 
registers for socket 3, the same for that of 2 & 4 (this 
will hopefully ensure any programs that used sockets 3 & 4 
will now work with two sockets) 
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SYSTEM INITIALISATION 


Bootstrap 


Düring a powerup XOS! looks to see if the [2] key is down, 
for a Boot from Drive 2, if the last key that you pressed 
before turning off was a [2], then you powerup again soon 
after XOS! will try to Boot from Drive 2 (the System does 
not completely power down until approx 2 minutes has 
elapsed), if this happens just hold the [SPACE] down during 
powerup. 


Reset 


XOS! uses a bank select shadow register this is called 
"BKFLG" (Memory Location $07) when the [RESET] keys is 
pressed, the contents of BKFLG are stored into PORTB 
(Memory Location $D301), this is the only time this shadow 
address is used. Also XOS! uses three powerup bytes these 
addresses are called "PWRBTl, PWRBT2, and PWRBT3" (Memory 
Location $033D-$033F) these are set, during a [RESET] to 
$5C, $93 and $25 respectively, they are kept that way on 
VBI's this is known as Anti-Coldstart as mentioned earlier. 


RAM O.S. Default 

If you find a need to have a TRANSLATOR or other RAM based 
O.S. in control, then using the special Reset routine 
mentioned above, you can set the System to default to your 
new O.S. on pressing [RESET], The following describes how 
to do just that; once powared to the RAM based O.S. read 
the contents of PORTB, nc5w störe it to BKFLG, the only 
thing left to do is to störe the three PWRBT numbers to 
their consecutive locations as mentioned above. If the 
Warmstart routine on your RAM based O.S. clears the PWRBT’s 
then you must set them again after a System Reset, ideally 
all the above should be done by your O.S. automatically. 
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R6500 Microprocessors (CPU) 


ADDRESSING MODES 

The R6500 CPU lamily has 13 addressing modes. In the following 
discussion of these addressing modes, a brackeled expression fol- 
lows the title of the mode. This expression is the term used in the 
Instruction Set Op Code Matrix table (later in this product descrip- 
tion) to make it easier to identify the actual addressing mode used 
by the instruction. 

ACCUMULATOR ADDRESSING [Accum| —This form of ad¬ 
dressing is represented with a one byte instruction, implying an 
Operation on the accumulator. 

IMMEDIATE ADDRESSING [IMM] —In immediate addressing, 
the second byte of the instruction contains the Operand, with no 
further memory addressing required. 

ABSOLUTE ADDRESSING |Absolute| —In absolute address¬ 
ing, the second byte of the instruction specifies the eight low 
order bits of the effective address white the third byte specifies 
the eight high order bits. Thus, the absolute addressing mode 
allows access to the entire 64K bytes of addressable memory. 

ZERO PAGE ADDRESSING |ZP) —The zero page instructions 
allow for shorter code and execution times by fetching only the 
second byte of the instruction and assuming a zero high address 
byte. Careful use of the zero page can result in significant 
increase in code efficiency. 

INDEXED ZERO PAGE ADDRESSING [ZP, X or Y|— (X, Y 

indexing)—This form of addressing is used with the index reg- 
ister and is referred to as "Zero Page, X" or "Zero Page, Y". 
The effective address is calculated by adding the second byte 
to the contents of the index register. Since this is a form of "Zero 
Page" addressing, the content of the second byte references 
a location in page zero. Additionally, due to the "Zero Page" 
addressing nature of this mode, no carry is added to the high 
order eight bits of memory and Crossing of page boundaries 
does not occur. 

INDEXED ABSOLUTE ADDRESSING IABS; X or Y] —(X, Y 

indexing)—This form of addressing is used in conjunction with 
X and Y index register and is referred to as "Absolute, X" and 
"Absolute, Y". The effective address is formed by adding the 
contents of X or Y to the address contained in the second and 
third bytes of the instruction. This mode allows the index register 
to contain the index or count value and the instruction to contain 


the base address. This type of indexing allows any location ref- 
erencing and the index to modify multiple fields, resulting in 
reduced coding and execution time. 

* 

IMPLIED ADDRESSING [Implied] —In the implied addressing 
mode, the address containing the Operand is implicitly stated in 
the Operation code of the instruction. 

RELATIVE ADDRESSING [Relative] —Relative addressing is 
used only with branch instructions and establishes a destination 
for the conditional branch. , 

The second byte of the instruction becomes the Operand which 
is an "Offset" added to the contents of the lower eight bits of 
the program counter when the counter is set at the next instruc¬ 
tion. The ränge of the offset is -128 to +127 bytes fflbm the 
next instruction. 

INDEXED INDIRfeCT ADDRESSING |(IND, X)|— In indexed 
indirect addressing (referred to as (Indirect, X)), the second byte 
of the instruction is added to the contents of the X index register, 
discarding the carry. The result of this addition points to a 
memory location on page zero whose conten's are the low order 
eight bits of the effective address. The next memory location in 
page zero contains the high order eight bits of the effective 
address. Both memory locations specifying the high and low 
order bytes of the effective address must be in page zero. 

INDIRECT INDEXED ADDRESSING [(IND), Y]— In indirect 
indexed addressing (referred to as (Indirect), Y), the second 
byte of the instruction points to a memory location in page zero. 
The contents of this memory location are added to the contents 
of the Y index register, the result being the low order eight bits 
of the effective address. The carry from this addition is added 
to the contents of the next page zero memory location, the result 
being the high order eight bits of the effective address. 

ABSOLUTE INDIRECT [Indirect] —The second byte of the 
instruction contains the low order eight bits of a memory loca¬ 
tion. The high order eight bits of that memory location are con¬ 
tained in Ihe third byte of the instruction. The contents of the 
fully specified memory location are the low order byte of the 
effective address. The next memory location contains the high 
order byte of the effective address which is loaded into the six- 
teen bits of the program counter. (JMP (IND) only) 
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R6500 Microprocessors (CPU) 


INSTRUCTION SET 

The R6500 CPU has 56 instruction types which are enhanced 
by up to 13 addressing modes for each instruction. The accu- 


mulator, index registers, Program Counter, Stack Pointer and 
Processor Status Register are illustrated below. 


Alphabetic Llstlng of Instruction Set 


Mnemonlc 

Function 

Mnemonlc 

Function 

ADC 

Add Memory to Accumulator with Carry 

JMP 

Jump to New Location 

AND 

"AND” Memory with Accumulator 

JSR 

Jump to New Location Saving Return Address 

ASL 

Shift Left One Bit (Memory or Accumulator) 





LDA 

Load Accumulator with Memory 

BCC 

Branch on Carry Clear 

LDX 

Load Index X with Memory 

BCS 

Brauch on Carry Set 

LDY 

Load Index Y with Memory 

BEQ 

Branch on Result Zero 

LSR 

Shift One Bit Right (Memory or Accumulator) 

BIT 

Test Bits in Memory with Accumulator 



BMI 

Branch on Result Minus 

NOP 

No Operation 

BNE 

Branch on Result not Zero 



BPL 

Branch on Result Plus 

ORA 

”OR” Memory with Accumulator 

BRK 

Force Break 



BVC 

Branch on Overflow Clear 

PHA 

Push Accumulator on Stack 

BVS 

Branch on Overflow Set 

PHP 

Push Processor Status on Stack 



PLA 

Pull Accumulator from Stack 

CLC 

Clear Carry Flag 

PLP 

Pull Processor Status from Stack 

CLD 

Clear Decimal Mode 



CLI 

Clear Interrupt Disable Bit 

ROL 

Rotate One Bit Left (Memory or Accumulator) 

CLV 

Clear Overflow Flag 

ROR 

Rotate One Bit Right (Memory or Accumulator) 

CMP 

Compare Memory and Accumulator 

RTI 

Return from Interrupt 

CPX 

Compare Memory and Index X 

RTS 

Return from Subroutine 

CPY 

Compare Memory and Index Y 





SBC 

Subtract Memory from Accumulator with Borrow 

DEC 

Decrement Memory by One 

SEC 

Set Carry Flag 

DEX 

Decrement Index X by One 

SED 

Set Decimal Mode 

DEY 

Decrement Index Y by One 

SEI 

Set Interrupt Disable Status 



STA 

Store Accumulator in Memory 

EOR 

"Exclusive-OR" Memory with Accumulator 

STX 

Store Index X in Memory 



STY 

Store Index Y in Memory 

INC 

Increment Memory by One 



INX 

Increment Index X by One 

TAX 

Transfer Accumulator to Index X 

INY 

Increment Index Y by One 

TAY 

Transfer Accumulator to Index Y 



TSX 

Transfer Stack Pointer to Index X 



TXA 

Transfer Index X to Accumulator 



TXS 

Transfer Index X to Stack Register 



TYA 

Transfer Index Y to Accumulator 



7 0 

7 

0 


1 

1 

_ t _ i 

7 0 

1 


7 0 

1 

X | 

15 

7 0 

| PCH 

PCL j 

8 

7 0 

E 

_ 5 _| 


ACCUMULATOR 


[n 


I 

B 

3 


] INDEX REGISTER Y 


JlNDEX REGISTER X ‘ 


] STACK POINTER "S" 


0 


PROCESSOR STATUS REG P" 


L 


CARRY 1 = TRUE 

ZERO 1 - RESULT ZERO 
IRQ DISABLE 1 = DISABLE 
DECIMAL MODE 1 = TRUE 

BRK COMMAND 1 =■' BRK 

OVERFLOW 1 =TRUE 

NEGATIVE 1 * NEG. 


Programming Model 


r 




R650X, R651X 


R6500 Microprocessors (CPU) 


INSTRUCTION SET OP CODE MATRIX 

The following matrix shows the Op Codes associated with the 
R6500 family of CPU devices. The matrix identifies the hex- 
adecimal code, the mnemonic code, the addressing mode, the 


number of instruction bytes, and the number of machine cycles 
associated with each Op Code. Also, refer to the instruction set 
summary for additional Information on these Op Codes. 


LSD „ 
o 0 
<n 
2 


BRK 

Implied 

1 7 

ORA 
(IND. X) 

2 6 




ORA 

ZP 

2 3 

ASL 

ZP 

2 5 

RMBO 

ZP 

2 5 

PHP 

fmpiied 

1 3 

ORA 

IMM 

2 2 

ASL 
Accum 
t 2 



ORA 

ABS 

3 4 

ASL 

ABS 

3 6 

BBRO 

ZP 

3 5" 

BPL 

Relative 

2 2“ 

ORA 
(IND), Y 

2 5' 




ORA 
ZP, X 

2 4 

ASL 
ZP, X 

2 6 

RMB1 

ZP 

2 S 

CLC 
Implied 
t 2 

ORA 
ABS, Y 

3 4' 




ORA 
ABS, X 

3 4' 

ASL 
ABS, X 

3 7 

BßRI 

ZP 

3 5" 

JSR 

Absolute 
3 6 

AND 
(IND. X) 

2 6 



BIT 

ZP 

2 .3 

AND 

ZP 

2 3 

ROL 

ZP 

2 5 

RMB2 

ZP 

2 5 

PLP 
Implied 
t 4 

AND 

IMM 

2 2 

ROL 

Accum 

1 2 


BIT 

ABS 

3 4 

AND, 

ABS 

3 4 

ROL 

ABS 

3 6 

BBR2 

ZP 

3 5" 

BMI 

Relative 
2 2" 

AND 
(IND, Y) 

2 S' 




AND 
ZP, X 

2 4 

ROL 
ZP, X 

2 6 

RMB3 

ZP 

2 S 

SEC 
Implied 
t 2 

AND 
ABS, Y 

3 4' 




AND 
ABS, X 

3 4' 

ROL 
ABS. X 

3 7 

BBR3 

ZP 

3 5" 

RTI 

Implied 

1 6 

EOR 
(IND, X) 

2 6 




EOR 

ZP 

2 3 

LSR 

ZP 

2 5 

RMB4 

ZP 

2 S 

PHA 

Implied 

1 3 

EOR 

IMM 

2 2 

LSR 

Accum 

1 2 


JMP 

ABS 

3 3 

EOR 

ABS 

3 4 

LSR 

ABS 

3 6 

BBR4 

ZP 

3 5" 

BVC 
Relative 
2 2" 

EOR 
(IND). Y 

2 5' 




EOR 
ZP, X 

2 4 

LSR 

ZP.X 

2 6 

RMBS 

ZP 

2 5 

CLI 

Implied 
t 2 

EOR 
ABS, Y 

3 4' 




EOR 
ABS, X 

3 4' 

LSR 
ABS. X 

3 7 

BBR5 

ZP 

3 5" 

RTS 

Implied 

1 6 

ADC 
(IND. X) 

2 6 




ADC ‘ 
ZP 

2 3 

ROR 

ZP 

2 5 

RMBS 

ZP 

2 5 

PLA 

Implied 

1 4 

ADC 

IMM 

2 2 

ROR 

Accum 

1 2 


JMP 

Indirect 
3 5 

ADC 

ABS 

3 4 

ROR 

ABS 

3 6 

BBR6 

ZP 

3 5" 

BVS 
Relative 
2 2" 

ADC 
(IND, Y) 

2 5' 




ADC 

ZP.X 

2 4 

ROR 
ZP, X 

2 6 

RMB7 

ZP 

2 5 

SEI 

Implied 

1 2 

ADC 
ABS, Y 

3 4' 




ADC 
ABS, X 

3 4' 

ROR 
ABS, X 

3 7 

BBR7 

ZP 

3 5” 


STA 
(IND. X) 

2 6 

— 



STY 

ZP 

2 3 

STA 

ZP 

2 3 

STX 

ZP 

2 3 

SM BO 
ZP 

2 5 

DEY 
Implied 
t 2 


TXA 

Implied 

1 2 


STY 

ABS 

3 4 

STA 

ABS 

3 4 

STX 

ABS 

3 4 

BBSO 

ZP 

3 5" 

BCC 
Relative 
2 2" 

STA 
(INO. Y) 

2 6 



STY 

ZP.X 

2 4 

STA 
ZP, X 

2 4 

STX 
ZP, Y 

2 4 

SMBt 

ZP 

2 5 

TYA 
Implied 
t 2 

STA 
ABS. Y 

3 5 

TXS 

Implied 

1 2 



STA 
ABS. X 

3 5 


BBS1 

ZP 

3 5” 

LOY 

IMM 

2 2 

LDA 
(IND, X) 

2 6 

LDX 

IMM 

2 2 


LDY 

ZP 

2 3 

LDA 

ZP 

2 3 

LDX 

ZP 

2 3 

SMB2 

ZP 

2 5 

TAY 

Implied 

1 2 

LDA 

IMM 

2 2 

TAX 

Implied 

1 2 


LDY 

ABS 

3 4 

LDA 

ABS 

3 4 

LDX 

ABS 

3 4 

BBS2 

ZP 

3 5" 

BCS 
Relative 
2 2'' 

LDA 
(IND), Y 

2 5' 



LDY 
ZP, X 

2 4 

LDA 
ZP. X 

2 4 

LDX 
ZP, Y 

2 4 

SMB3 

ZP 

2 5 

CLV 
Implied 
t 2 

LDA 
ABS, Y 

3 4' 

TSX 

Implied 

1 2 


LDY 
ABS, X 
3 4' 

LDA 
ABS. X 

3 4' 

LDX 
ABS, Y 

3 4- 

BBS3 

ZP 

3 5" 

CPY 

IMM 

2 2 

CMP 
(IND, X) 

2 6 



CPY 

ZP 

2 3 

CMP 

ZP 

2 3 

DEC 

ZP 

2 5 

SMB4 

ZP 

2 5 

INY 
Implied 
t 2 

CMP 

IMM 

2 2 

DEX 

Implied 

1 2 


CPY 

ABS 

3 4 

CMP 

ABS 

3 4 

DEC 

ABS 

3 6 

BBS4 

ZP 

3 5" 

BNE 
Relative 
2 2“ 

CMP 
(IND). Y 

2 5' 




CMP 
ZP, X 

2 4 

DEC 
ZP, X 

2 6 

SM8S 

ZP 

2 5 

CLD 

Implied 

1 2 

CMP 
ABS, Y 

3 4' 




CMP 
ABS. X 

3 4' 

DEC 
ABS. X 

3 7 

BBS5 

ZP 

3 5" 

CPX 

IMM 

2 2 

SBC 
(IND, X) 

2 6 



CPX 

ZP 

2 3 

SBC 

ZP 

2 3 

INC 

ZP 

2 5 

SMB6 

ZP 

2 5 

INX 
Implied 
t 2 

SBC 

IMM 

2 2 

NOP 

Implied 

1 2 


CPX 

ABS 

3 4 

SBC 

ABS 

3 4 

INC 

ABS 

3 6 

BBS6 

ZP 

3 5" 

BEQ 
Relative 
2 2'' 

SBC 
(IND), Y 

2 5' 




SBC 
ZP, X 

2 4 

INC 
ZP, X 

2 6 

SMB7 

ZP 

2 5 

SED 

Implied 

1 2 

SBC 
ABS, Y 

3 4' 




SBC 
ABS. X 

3 4' 

INC 
ABS, X 

3 7 

BBS7 

ZP 

3 5" 


B 


BRK 
Implied 
1 7 


—OP Code 
—Addressing Mode 
—Instruction Bytes; Machine Cycles 


'Add 1 to N if page boundary is crossed. 
"Add 1 to N if branch occurs to same page; 
add 2 to N il branch occurs to different page. 









































































































